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INTRODUCTION

Mevinphos (Phosdrin) is an extremely toxic organophosphate insecticide. All
formulations sold are classified as toxicity category one pesticides on the
basis of oral and dermal toxicities. It has an acute oral LD, (rat) of
3,7-6 mg mevinphos/kg and an acute dermal LD-, (rat) of 4.2-4.7 mg mevin-
phos/kg Mevinphos is readily absorbed through the skin. The toxicity of this
chemical is related to blood and tissue cholinesterase inhibition.

Mevinphos ‘is used to control aphids, mites, cutworms, and many other insects
on a wide range of field, forage, vegetable, and fruit crops. In 1976, its
major uses were the control of insects on head lettuce and alfalfa, totaling
more than 230,000 pounds., There were also more than 13,419 pounds of mevin-
phos applied to 15,339 acres of strawberries.

Mevinphos is marketed in the form of emulsifiable concentrates containing 4
pounds of mevinphos/gallon, concentrated water—soluble solutions that are

up to l00%Z mevinphos and related products, and 1 and 2% dusts. The product
used in this study was Vegephos 4 (Moyer, EPA No. 5967-58 AA). (A copy of
the label is included in this report.) This product is an emulsifiable con-
centrate. The label recommends, for use on strawberries, 1 to 2 pints per
acre in 10 to 20 gallons of water. There is a preharvest interval of ome
day and workers may not reenter a kreated area ''on the day of application.”

APPLICATION

Pesticides were applied to three fields of strawberries at the following
rates: -

Phosdrin 1 gqt./acre Bufferel 1 qt./acre
Benlate 1 lb./acre Water 20 gal/acre
Captan 4 lbs./acre

Application was made by air on a cool, partiélly cloudy morming.



SAMPLING

Duplicate leaf samples and one commodity sample were taken at intervals of
approximately 3-1/2 hours, 1, 2, and 3 days post—application. Each leaf
sample consisted of approximately 100 leaf discs 2.5 cm in diameter. Com-
modity samples consisted of 25 to 30 strawberries. The leaves sampled were
those closest to the berries. Samples were collected along a diagonal path
across the field. Leaf samples were analyzed for total and dislodgeable
residues while the commodity sample was analyzed for total residue only.

ANALYTICAL PROCEDURES (EXTRACTION)

The procedure used for the extraction of dislodgeable and total residues
from leaf punches was originally published by Gunther in "The Bulletin of
Environmental Contamination and Toxicology,” 9, 243-249, 1973. It has
been documented several times in detail, with modifications that were made
to accommodate the various pesticides, and their metabolites, that the
Department's Worker Safety Unit has been concerned with.

The sample container and leaf punches are weighed and the gross weight
recorded.

Total Residues

1. The sample is transferred to a blending jar. The empty sample container
is again weighed and the net weight of the sample recorded.

2. Approximately 50 gms of sodium sulfate and 100 mls of ethyl acetate are
added.

3. The sample is blended at high speed for 3 minutes, keeping the blender
cup cool by immersing it in a container of cool water. The blender cup

is removed and the sample allowed to settle.

4. An aliquot is decanted into a teflon—capped bottle and stored in the
freezer prior to clean up and analysis.

5. Fruit samples are handled the same as the leaf punches.

Dislodgeable Residues

1. Fifty mls of water and approximately 4 drops of Sur-Ten solutiom (1:50)
) are added to the sample containers. The containers are capped and placed
in a multi-purpose rotator and rotated at 30 cycles/minute for 60 minutes.
The aqueous solution is decanted through a glass wool plug into a 500 ml
separatory funnel.

2. The punches are rotated a second time, using 50 mls of water and 4 drops
of Sur—Ten solution, for 30 minutes. This is added to the first
extraction.

3. The sample is then hand-shaken for approximately 10 secs with 30 mls of
water. The container is drained into the separatory funnel with the

first two extractionms.

4. The aqueous solutiom is extracted 3 times with 50 ml of chloroform. ' The
extract is filtered through sodium sulfate into a glass—stoppered mixing
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cylinder and the volume is recorded. The extract is mixed in the cylinder.
An aliquot is decanted into a teflon-capped bottle and stored in the’
freezer prior to clean up and analysis.

ANALYTICAL PROCEDURES (CHROMATOGRAPHY)

Samples were analyzed by gas chromatography with a Varian Series 2700 chro-
matograph equipped with a flame photometric detector in its phosphorus mode
and the following conditions:

Column - 3% 0v-275, 100/120 Chromabsorb W (HP);
6' x 1/4" x 2 mm I.D.
Column Temp. - 160°C
Injector Temp. - 230°C
Detector Temp., - 230°C
Retention Times - Phosdrin = 2.0 min.
Phosdrin = 2.8 wmin.
RESULTS

Daily temperatures and precipitation are recorded on Table 1. The average
maximum and minimum temperatures were 61.8 and 43.9°F, respectively.

Mevinphos dissipates quite rapidly, as is shown by the degradation curves
(Figures 1-4). The more toxic alpha isomer tends to dissipate a little
faster than the somewhat less toxic beta isomer. The tolerance for Phos-
drin on strawberries is 1 ppm. Mevinphos residues in the berries never
reached that level during this study. Considering the levels of Phosdrin
‘that are found on the surface of lettuce leaves and the evidence of systemic
poisoning of lettuce field workers when fields have been entered prior to 48
hours post-application, similar levels of Phosdrin on strawberry leaves would
be expected to have the same polsoning potential for field workers having
hand contact with strawberry leaves. Two days post—application, it might -
be barely safe to have body contact with strawberry plants, but 48 hours
would provide a far greater measure of safety for field workers.



TABLE 1: DAILY TEMPERATURE AND PRECIPATION
Weather Observations Taken at Watsonville,
Santa Cruz County, Califorunia

TEMPERATURE {(°F) Precipation

Date {1976) Maximum Minimum {(Inches)
5/2 63 51 -
5/3 67 47 -
5/4 64 41 -
5/5 5% 42 -
5/6 61 37 -

5/7 59 41 -

5/8 60 47 0.22

5/9 6l 45 0.31
Average 61.8 43.9 Total 0.53

TABLE 2: MEVINPHOS (PHOSDRIN) RESIDUES ON THE FOLIAGE
OF STRAWBERRY PLANTS IN SANTA CRUZ COUNTY

Field 1 :
Surface Residue (ppm) Total Residue (ppm)
Date Sample Alpha Beta Alpha Beta
(1977) Interval Phosdrin Phosdrin . Phosdrin Phosdrin
5/3 3  hrs. 5.80 - 10.8 4.10
5/4 26.5 hrs. 1.79 - 4 .48 1,97
5/5 49.5 hrs. 0.34 ' - 4,19 1.63
5/6 3 days 0.28 <0.2 0.73 0.98
Field 2
Surface Residue (ppm) Total Residue (ppm)
Date _ Sample Alpha Beta Alpha ' Beta
(1977) Interval Phosdrin Phosdrin Phosdrin Phosdrin
5/3 3.5 hrs, 8.62 - 8.78 2,54
5/4 25  hrs. 2.11 - 3.39 2.45
5/5 2  days 1.80 - 6.80 1.41
5/6 3 days 0.78 0.23 0.87 0.85
Field 3
Surface Residue (ppm) Total Residue (ppm)
Date Sample Alpha Beta Alpha Beta
(1977) Interval Phosdrin Phosdrin Phosdrin Phosdrin
5/3 3.5 hrs. 6.71 - 6.40 1.69
5/4 25  hrs. 2.00 - 3.45 -
5/5 2 days 0.63 - 1.43 1.41
5/6

3 days 0.32 0.23 0.47 0.75




TABLE 3: MEVINPHOS (PHOSDRIN) RESIDUES IN
STRAWBERRIES IN SANTA CRUZ COUNTY, CALIFORNIA

Field 1
Total Residue (ppm)
Date Sample Alpha Beta
(1977) Interval Phosdrin Phosdrin
5/3 3  hrs. 0.51 -
5/4 26.5 hrs. 0.24 -
5/5 2 days 0.33 -
5/6 3 days 0.25 <0.10
Field 2
Total Residue (ppm)
Date Sample Alpha Beta
(1977) Interval Phosdrin Phosdrin
5/3 3.5 hrs. 0.48 -
5/4 25 hrs. 0.22 -
5/5 2  days 0.16 o=
5/6 3  days 0.16 <0,10
Field 3
Total Residue (ppm)
Date Sample Alpha Beta
(1977) Interval Phosdrin Phosdrin
5/3 3.5 hrs. 0.78 -
5/4 25  hrs. 0.59 -
5/5 2 days 0.92 0.21

5/6 3 days 0.29 <0.10
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SAN JOSE,

FOR DISTRIBUTION AND USE ONLY WITHIN CALIFORNIA

It iz a violation of federal law to use this product in a
manner inconsistent with its labeling. '

VEGAPHOS 4

Lettuce, head and leaf grown outdoors: Aphids use % to %
pint per acre. Corn ecarworm, Dipterous Leaf Miner Adults,
Cabbage Looper, imported Cabbageworm, Grasshoppers, Spider
Mites, Salt Marsh Caterpillars, False Cinch Eug, Thrips,
use % to % pint per acre. For hard to kill insects, use

"up to 2 pints per acre.

Do not apply within 4 days of harvest if using more than
1l pint per acre.

Do not apply within 2 days of harvest if using 1 piht or

less per acre.

" In Monterey, Santa Cruz or San Benito counties, use 10 to
20 gallons of water if applied by air.

FECTI T
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CALI
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FORNIA

FOLIOW ALL PRECAUTIONS AND DANGER STATEMENTS ON THE PRQQUCT
LABEL: : : ‘ ‘

EPA REG. NO, - 5967=58
EPA EST. NO, 5967 =CA=1
~EPA SIN. NO. CA76018l,
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AERIAL APPLICATYSN:

VEGEPHG3 4 may be applied by aix, using 5 ¢u 20 zallons of
- water,for those crops specified cn cheVECSEFRHLS 4 label,
Amount of VEGEPHUS 4 per acre must be exactly the same as

shown on the label.

FCLLOW ALL PRECAUTIONS CN THE LABEL
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Addendum to HS-375
Recalculation of Dislodgeable Residues

Results of Analysis of Strawberry Foliage for
Dislodgeable Residues of Mevinphos

Mevinphos (ug/cm2)

Sampling — -—-=-——=—-m——————=

Date Interval alpha beta
(field 1)

5/3 3-hour .037 ND
5/4 24~hour 012 ND
5/5 48-hour .002 ND
5/6 3-day ,002 ND
(field 2)

5/3 4-hour .043 ND
5/4 24-hour .012 ND
5/5 48~hour .010 KD
5f6 3-day .006 002
(field 3)

5/3 4-hour .038 ND
5/4 24~hour 011 ND
5/5 48-hour .004 ND

5/6 3-day .002 .002



